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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide an organo-electroluminescent 
element having 

a good ultimate brightness, excellently emitting light in blue violet 
to near 

ultraviolet and having a high brightness and a long life by using a 
novel 

luminescent compound. 

SOLUTION: This arylbenzidine derivative compound is expressed by 
general 

formula (I) (wherein Rl to R2 8 express each H or a substituent; at 
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least one of 

R14 to R18 express a phenyl which may have a substituent ; at least 
one of R19 

to R23 express a phenyl which may have a substituent; further, the 
sum total of 

stereo parameters Es of the substituents of Rl, R2 , R3 and R4 is -7 
to -2.5. 
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*»if?. TJHtfdrablh Ri. R2. 

Re. R40E3o*^^;wa'CJ>l» v :t*«tott,»^L 

[0063] *Baii»^n^Ji 3 Ba^ti^T-ii. ± 

10 f£HK^ ( I ) fcfcftS. Ri. R2. Re. R4C0ffl^a 
<0±flcM-7*-?-EsfficOi^#. -7iy±. -3. 

[0064] jmmnmmi4fmcwti}wcii. ± 

IB-flfc* ( I ) tCfc^T. Ri . R2. Re. RtCDWmm 
*SJg^. ifcfcL T/^/l'ST'ftO. Ri. R2. 

Re. R4<7)mm£ifiii*ti&mm : mm}tf3®a 

±T'*>9. Estt<Of$»#. -7J3LL. -3. 7J2TFT 

[0065] *B^a»^it*JS 5 B&ofti^rra. - 

20 JR^(II) {CfcV^T. R51. R52. R53. R54. R55. 

R56. R57. Res. R53. R60. R61. R62. R63. R 
64. R65. R66. R67. R60. R66 . R7 0 . R71 . 

R72. R7e. R74. R75. R76. RnMfRniiZtl? 

LT«Ri~R3e-C^?ixSBtSt|B|«cot,co^*(f 
&Z.ktf-C%&. X. HKsS (II) fctiWC. Rsi. R 
52. R53. RiiffM&g&y}?^ bl>— T>)-)1> 

rsya ($*.»*. ^^x-^rsyi, 3-y?-;^ 

30 a (m*f v^a^y^a. j^n'vJfi^aiSO . 
yxrsKa. T-fehrsHa^) . vvy/v^a^i- 

[0066] ■rii^cDfij&g^&avt'i . 7 u -;pt 5 
40 t<«. ^ry-^rsya-c*^. 

[0067] d^coa«. $^.tS^air*LTV>T 

;M-oy^a. vr/a. -hna. r;^ia. r 
y-na. r^n^^a. ru-;^^xa. r;^;u 
^a. &<ysf*r$sm, 'JTV-nsTSswsw 

[0068] X. HR^ (ID fcfc^T. R51. R52. 
R53. R54. R55. R56. R57. R56. R50. R60. R 

61. R62. R60. R64. R65. R66 . R67. R68 . 

50 Ree. R70. R71. R72. R7e. R74. R75. R76. R 



(8) 

1 3 

Rsu R52. R53, ATSRs*<ryJ?%<ti>Z.~? 
[0 0 6 9] -SbS (ID fcfcwt:, Rsu R52. 

R53 N R54. R55. R56. R57 * R58. R59 x R60. R 
61, R62. R63, R64. R65, R66. R67 . R68. 
RS9. R70. R7U R72. R73v R74 „ R76 x R76 . R 10 
77&tXR78{i#«SftiUT, ^mWf. ttlit. Rl~ 

tiR59^SR630^< 1 1> lo{±aaa£WLTIi^ 
7i-;HT'J> 0 „ S.OR 6 9j'i^R73<0^< fc i> 1 o 
{iBma^^LT^v^x^l^-C&O. SftrRsu R 
52. R53. &T^Rs4<7)^S<^^<i:t>— TU 

[0070] x. Rsu R52. R53. a.tm5404-3r< 20 

[0071] hr* ( 1 ) &tf (id •ca^tLi.-ft:-^ 

ob»3*u mftwtthiL&mb*) . wm^x-ms. 30 
L^mats^JR^o. 00 \&±x-hz. mmt. m 

/K h;ny. S&x?-;k **y-/K 

[0072] immvmteswmxfrtm*. 
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1 4 

rfifig^Ay K/7 ? j ( B*fe^£H. JfOiC 
7v^ajlK£, 1985) <7)108M^H4. 1 6tCfcV^ 

toftftSttSgfi-cs-iooo (*y;w*§S) -CSJ 
«LfctS**C I EmMmz%X\i#>Kt%<?)kX& 

fcnti. mmzwc i E&gMW&mc?>m®x'bz> 

r Purplish B 1 u e j . W^^JSTftS 

TBluish Pu r P 1 e j . tfcli. 3t<0SS$-C 
W r Purplej fcAS-I fc£t"d„ 

[0073] HfcU IK (ID T'^ixa-fb^j 
fcL ^Xtefiffljg (Tg) jifiSVVl taxi/ 
? ho/PS *y*yx*?tf>*mi: tT^$^tti>+ 
Mzbh. 7g{±l0 0mktX'b&Zki)W*L\\ 

[0074] — ( i ) . (iDT'^snsfl:^!*) 

? hwi-sivtyxm^fim^izttZit&ztfct 
hit£®tLxnmx't>z>ztn.i>*>*>A,<7)zk. miz 
i>±3mmzmmLx. m3t%*mmLtzmm8$i<r> 

[0075]HRsU I) . (II) Tmtl&te&toCD 

tt?mt 5 o 0-2 o o o<?>$m[*ix°h&z\bwm t 

J: D8»fc:fWW-* i t . W«E Lfg^fBt** 
[0076]HEsS< IK (ID Tmtl&fc&fo 

a. use L*i^s3ta<offit. m&xm. m^a 

v^dh^T^S. $t£L<ii. mM. 4fcUU IE?l 

aAB. jEfummx*i>&. 

[0077] OTt. *m*?>-m.(l) . (IDT 

[0078] ( I ) »IM 

[0079] 

[ib5] 




[0083] 



* * Ut91 



[0084] 



[0085] 
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(13) 






ch, ch, 

CH, CH, 



(14) 



OCUHrft) 




, OUCH, CH. CH, 



ch, 



CH, CH, CH, CH, 



(15) 




(16) 



0° 



CH, CH, 
CH, CH, 




* * [ftlO] 
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C^rft) 



CH, 




OC 4 H9(t) 






(tt, CH, CH, 
N— (x /) (\ N 






PC^t) 



CH, CH, CH, CH, 




OC^t) 



Esft;-4.96 



OC4Hg(t) 



C^bl 1 3 




[0088] hkss (in itizvwmm 

[0089] 

[fti4] 
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3 1 32 




[0090] 30 [0091] 

Htl5] Htl6] 
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[0093] 
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(21) 
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(5-17) 




(5-18) 




(5-19) 



,h-\ ,)— ^ /-m; 

CO,H 

CF, 
CH, 



CH, 



(5-20) 



WC^ 



CF, F,C 



CF, F,C 
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CH, 



[0095] 



* * [ft2 0] 
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[00 96] * * [ft2 1] 
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[00 97] * * [fl:2 2] 
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(5-41) 



(5-42) 



(5-43) 



(5-44) 



(5-45) 




[oioi] mzjEnmMtiXvwtmMiz^z 
e>iEiummiz&A2ti, toot, mmizmmx 

M'DRWlzlflEl-h'ViHrymMlzk*). mmnoRm 

izm2timMmtfto±i-&%k-mmfcmtit:m 

[0102] _tSeLi£A«£Ki. jHL<D&A. 



*<7)V^-C'fcoTt>J:Vv ^iEfLftA««fc LT(i. 
5VU>ieS*. K7*/nviHH(c, 7x^y^T$ 

tgmttSfr?* y ^v-. wc**? x y a y 
t«»r & i t *>"c# «>*i. y ^# 

[0103] ±£&r&m%EM7 5 yfti^&tfxf- y 

/PTSyfc^fcKOttfHHfcbTtt. N, N, N' , N* 
-fh77i-;l'-4 , 4' -^*T5/7x-;P; N, 



53 

N' -y'7i-^-N, N' -t'X O-^f^i- 
)i>) - CI, 1' -£7x-)l>) -4.4' -iST$> 

(TPD) ; 2, 2-h'X (4-y-p-h'J/l^TSy 
TPVty ; 1, 1-t'X (4-^-p-HJ 
/k7$7 7x-/l") i^n^^y ; N, N, N' , 
N' -rb5-p-h'J^-4, 4' -i/T$7t"7x 
1, 1-t'X (4-y'-p-M>/WT$77x- 
;W) -4-7i-^?PMty; t'X (4-v^f- 
/PT5y-2-^f-;P7x-^) 7x-;M?y ; t'X 

(4-y-p-h U;ur$y7x-;u) 7x-;m? 

y ; N. N' -y'7x-yl'-N, N' -y (4-*h* 
^7x-;H -4, 4' -y'7S> / t'7x-;l' ; N, 
N, N ' , N' -fh57x-^-4, 4' -y*7S7 
j/'7x-;H-f;l';4, 4' -t'X (y7x-*7$ 
7) t*7x-yl/; N, N, N-hl) (p-HJ;H rs 
y ; 4- (^-P-MJ^TS/) -4* - C4- <5> 
-p-HJ/k7$7) x^-'J;tO xfvl^y ; 4-N. 
N-y'7x-;l/7S7- (2-y7x^t'^/H 
-fe'y; 3-7h*>—4' — N, N-y'7x-;P7S/ 
xf-/i/"Cy-fc'y ; N-7x-;W^A/-^. ££>fc 
I*. *n#f*S55, 06 1. 5 6 9-tfcfiE®$*VO>& 

4' —t'X CN— ( 1 -i-yi~)l) -N-7x-;l^7S 
7] t'7x-(MNPD) % #^¥4-308688-^ 

*-A-XM!fc:a*£Sfl*:4, 4' , 4" - HJX 
CN- (3-7^7P7x-;W) -N-7x-^7Sy) 
b'j7x-^7$y (MTDATA) Kb'tfmfbtl 

[0 104] ttz. Pi-Si, pS-SiC&k'soil 

Xtyrj-b^ *A-Xh£, LBft^t'^^JI 
<0#SfcJ:9, S!8^l>£kfcJ:9l^££k#?' 

aS«i5nm~5>LimmKT'J>S. £05jE?U£7Ji«, 

[oio5] mmAJi vmx mxztifzn? * 

(WT, m^SEAWflkv^ ) <0«fcl/Ctt, -hag 
&7/M-^y^|#, y'7x^yy|^*, 

ftvY?*i)VXym&m. ^.fyMSK, 7W*L' 

-*)Ty*9ywmw. Tyh7*s : Jx?y&xfTy 

* . ftffi® 5 9-19439 3^W=BR3*i 
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W^fclt ItfixAttfik LTfflv*? k 
^*7V-A*HWk m^lSk LT*D<c>*rO^*7 

*-9-y yai£irt£* ysi&ttt . saw 

fiklTCfflHS^ktfT^S. ifc. 8-*7U7-^ 
fS&tto&MtStt. 0U<fHJX <8-*7»J7-;l/) 
10 7;k5-»7A (Al q) % MIX (5, 

8-=*7 U y-*> 7A"$-'7A. HJX<5. 7-v 
7*nt-8-4r7'J7-;W) T/WS-^A, HJX<2 

S—fr) T^S-^A. MJX 
(5-*f-/i'-8-*7'J7-/P) r;i^5-»7A. t'x 

(8-*7U7-/lO SIB (Znq) &k\ RtX^tv^ 
<0&Btgtt<0«M>&R#I n. Mg, Cu> Ca> S 

L<\S.X?)V7?vi/T-y. Xi*Ztlt>cO*ffitfT)l> 
20 ^•;l^»x;W*yKa^t'T^S<xTV , >|,t,<0t>m j F 

ft«?>*mk LTflKU^'X^'J/Pt^vy^lftk 
VfixAtfftk LTfflV^> £ k#-C# h U jBL&AJI 

[0106] £<D*?iiAJffcL JM^fel*. MUX 

Mzmmm. xtyrj-i^ *+xhs, LBasrk- 

B!c^«jByi>!)^^S«ffl«ifCJ) ~>x t, i ^. 
[0107] act:, LS^ ^f^!-t&i!fig^?r 

/t?iwi/iw>W4 e ^nwtmmz^x 

Iil0nm~200n mCOmi<njmiZ%& XoliZ* M. 

40 #^xn-y ^ y y^ zvmmz x m&z-t. vm* 
1 0 1 0 8 1 3 hiz. ®mt5£mtwmiti£Km<r) 

[0109] A.y7r-Jf kfct immj±<8iT*m8> 

mft±.<?>tzibizmmt ^mmzmf^tum^c: t 
x\ rwtSE L#^k tnjj&tmm ( 1 9 9 8^ 1 

1J330B X3f r-f- xxa^ff) J ^2Hm 
50 2f TOflj (^12 3H~^166H) (cBttC 
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[0 1 10] W&ivy T-mt* ^¥9-4 54 7 S. 

9^. ^9-260062^. |B|8-2 88 0 6 9#lg [0118] -2k Pifiifc LX\i. itWm<^A^ 

iz^ntmmmzftxti o . mm ix.my? ( 4 e vjar) (w?-&Mi&mtm-& ) . & 

uisT->izmtZti&y?ais7-><><vyT-]§. m^&mmt^mztihco^.^immmt 

mwi-i'VMzttmztii&itm'^vyT-m. -tthcwm^tiz. ^xo^mmmcomm 

ywr-f y)ttvi-*yxym(mm&Sft : F£m^t: *>"7A. 'j^7A s v^s^A/m^ v^* 

mjH-Xv7T-N9#Wf!>ti&. 10 S">A/«I£1lu -?/*^A/T;l^x>7A££- 

[0111] tiffin* >y 7 r-Jfti. ^¥6 - 3 2 5 8 -?^*i^A/4 VS^AS^*. TA-Sx^A/ 

71-^. 1^9-1 7574^-. PI1 0-74 586^ BHtT^S-^A ( A 1 2O3 ) y^'«7A, 'J 

^A^r^s^^A^cm^iis^a^'^^r-a. *u>. ifi£><o*-t\ n^&A&Rxmtt&tizm-z 

r-«. y •,fc??* i s*7Mztfm.zixz>T)v*v±m. m±*<&&j&mx'&ht&-<mt<r>u-$m. mt 

[01 12]±EA.y7r-JUir<^v^TS)l.^t ^A/iHtT^S-^A ( A 1 2O3 ) m.&to. D^A 

a*a*L<. swffctJ:** 1 . -s-^MSiio. i~io 20 /Tiv^-v&mgMKzwimx'hh. ±.wm&. 

[0113] ^^zmmm^<nm,z.mfiz%^x x*). mmzBtfLmt&ztizx*). imt&zttfx' 

*<?>mcr)mmzm-&mzmmLxi>x< . ^tfwn m&tLxnis-hjmimga/naT 

¥11-204258^, mi 1-204359^. t> m*L< . JPiaglOnra-l//m. #£L<«i 

J:^ r *fi|EL*^t-e<OX^kgBUSl (1998^1 5 0-2 0 0nm^itSimj. =3:fc. ?6ft£j§J§ 

1^3 OH X* • T 4 - • X^tilff ) j <0S&2 3 7 *®E L*T<tft^;iHH&OV vtfftfr- 

[0114] A«y yr~mit. m&<vy r -mtttt [0119] ifcfcfllSE LSH'OfttfcfirSifcOl vcl»$, 
^N* y7r-S<0^^<ttMn*>lo<7)«rtC*fg 30 -t*. ^JS^^ffit LT<±. iffBOfcKxtyn-h 

ty<ryfc&to<r&ts:< b i> ia*«#ffiLT. IfcfcJf LT i£. hS, 

[0115] mzmiE Lm=Fvmm£^xmw-t t> . n^ieti&bw * u*. asuu^ sssgara&g 

[0116] znumE Lm^zanmmt txit. fr?wm<omti-&mgjm. ^m&^tizx o 

ttwHto**** (4evja±> ^ mme® nar**. nw:sif-h*aiaiS5o~4 5 ox:. u% 

&itii®mzti^<Di&^znmmt-r&t>(?>iim sio- 6 ~io- 3 Pa, mmss.0. oi-50nm/ 

*l<mmtl&. ZP)£o%Wmmcom#mt LX *K g8aa«-5 0~3 0 0iC. if5nm-5«m« 

( ito) . snOi. zno%b'<rmmtis&ffim# 40 [0120] ^h<r>m<mffik. znuzgmwg. 

mft>ilh. frt>%mW&. l,um&T*HlL<ti5 0~2 00n 

[0117] ±Ei©«i{i, ztihnmBmzm^x m<nm,(r>wm^t x 3 iz, mz.imm>wv 9 0 

h vvfyy 4 -mx-mncrim&'W-ytm&L lx *) . mmnw&E Lm?tfmt>ti& . ^o^fse 

^■Ji ( i o o//mia±gg) . mmmm^wt^x &tx-imt&(W i #t l^k fH^^atu, 



m. #^ t<til 0nm~2 0 0nm^lfflT'StffL 
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[0121] mz&mmiz^xmm-rz . ?mm ^7mz«&it:i>c?mAmft>ti& . 

■ev*5fi3HMKi. /A^SttTUWaELS^IBK [0 1 29] Lv^mT^j^rs. 

Jf*^3fc££>*l.&3fc£. g&&jfcR<Dftfc:^&-f Mg4Ge0 6 .5F. Mg4Ge0 6 . ZnS. Y2O2S. 

£fc£W3. AttWKli, %dtmfrt)%&L>iX& : iti1& YsAUOn, Y2 S i O10, Z 112 S i 04, Y2O3, 
WLXmi&£<?>ftZfttl%mZ1t1ii-Z>mcOZt 10 BaMgAhoOu, BaAluOis, (Ba, Sr, 

Mg)0'aAli0 3> (Y, Gd) BO3, (Zn s 

[012 2]*B3«WcO|f^l2fclBa«OWt8ELS Cd) S, SrGa 2 S4. SrS. GaS. SnO !< 

TO, &S®mt IX. mm*<Mti*to<r>m$L&X' Cam (P04>6 (F. C 1 ) 2. (Ba, Sr) (M 

fflgLT4 0 0~5 0 0nm<a^rttfcft3fc3fc$:ft£ g. Mn) AhoOn. (Sr. Ca. Ba. Mg) d 

GLXm&mm&foZtt-t&mam. mm (P04) 6 Cl2. (La. Ce) P0 4 . CeMgAl 

^(Mt^Wfi&tftMX'Wi&LX 50 1—600 nmCO 11O19. GdMgBsOio. Sr2P20 7 , Sr4Ali4 

m8mzm:mMM:ttLxmfr&imit&faz& o 25 , Y2SO4. Gd20 2 s. Gd 2 o 3 . yvcm, y 

^nr-sfi^Mf. iBts+^-^o^^fi-ciaeL (p. v> cuare&s. 

T 6 0 1 ~7 0 0 n m^M £fic*c3£fc&*£* LT [0130] tLhO*Sf H #fta^K?S»l^?t.iftlRvS3i| 

fw-o. ?r Lx^&vwm u*. t < iZ7tmm$nzm®ii%< . m9hM®<vfcztdzm& 

[0123] ^mizttZith&gmmz-kxm mm&mLLx^w&strt i>ox-bfuix\,\ 

mt^mz-tiz tizx 0 . y>utt7- itztumm 1 0 1 3 1 ] *»BfctJv^T, &s«s&3ft*tf))i«spj, * 

L^TOfc^-C, ***T«lB«a<*h3V*»»ELS StfSajiLT#£LV^<Z)'i. La. Eu, Tb. C 

[0 1 24] it:. mmXKy^y-'ttam&^ti^ y. Ag. Mn. Cu. 1 n, A imr&mcoJ it>X 

OX'btltt. ^»«^4SJjLh*LTV^tfiS^ *>9, *coF-:r4li#tt'c*tLT0. 00 1-100 
V\ L< , 0 . 01-5 0W6»Z t>lZ#± 

[0125] *«ik®««E Lm=f*>&2mm£&ftt u*. 

«£a*«3t*^/i.ift±sm^^ 30 [0132] mmi mmmim&imzmm&J 

tfePtHWkT'&a Y 2 O2 S . Z n 2 S i 0 4 . C a 5 ( P [0133] m%fct£&<?&me>®mi. mmzSMt 

04 ) a c i mtztf.mti&&)mm>wz n s . s r njfOTwj; d^«^(c=5r&*»'. immr> 1 ?k<F>±>m 

S, CaS^fcft^SftSgM'C, Ce. Pr. N *mmkm&,Z®m*m%Z%^C\tV%\,V7>X\ 
d. Pm, Sm, Eu. Gd. Tb, Dy. Ho. E fc^O^V^OTEx^yc^ttt.i^L 

r. Tm. Yb^fWfedJI^g^Jry-^Ag, A 1 , &V*<I i: fc -f & . tftz.liiS ri-iA 1 14O26 : Eu 

Mn. I n, Cu, SbmO&MnJ *>&ffi$m£tz 2t .J±, *f6BHtiJV^tttS r 4 A 1 14O25 : Eu^' fc^ 

liftjKvSfflk L-tffl*-&*rfrfc t><7)##2 U\ fE"f & . 

[0127] mm mzw l < mmt h t , 40 [0134] Jimcrcsiws^i&sbfcft ( t 

t Lxu&mmmmz l< . wxwr , ( x> 3 a 1 wsmz* ■>x®f$,zn&mmm) m^nm 

16027. (X) 4A1m0 2 5. (x) 3 a 12s i 2 Oio. -thiK *fffiWi^*itt»£$<tS*><o-Ctt^:vv 

(X)4Si 2 0 8 . (X) 2Si 2 0 6 . (X) 2 P 2 0 7 . (BaiMgi-i) 3-1-yA 1 16O27 : Eu 2t ,, M 

(X) 2 P205. (X) 5 (PO4) 3C 1 . (X)2Sis n 2+ y . Sr 4 -iA 1 14O25 : Eu 2+ i. (Sn-iB 

Os-2 (X) C I2 C<Ii-C, X{i7;M?'J±jS&g£ a 2 ) i-,A I2S i 2 0 8 : Eu 2t «. Baj-.S i 0 4 : E 

&t>. XXmtltT/^')±M^mim-&^ u 2 *,. Sr2-,SiC>4 : Eu 2t ,. Mg 2 -«Si04 : E 

T'i2S^Lb^£j£#-Ct>J:<. *CD%£;\m\m u 2 S. (BaSr)i-,Si0 1 : Eu 2 *,. Y 2 -x-yS 

mX'k\^<Vko%T)Vti>)±m&Wrm&Zixrzmt lOsiCe^,, Tb^s. S r2-i P2O5 : E u 2 *, . 

T^$-«7A, SiH^S, U^S!, ^0'jyg^*<ft Sr2-.P20 7 : Eu 2 *,. ( B a y C a.Mgi-,-. ) 5-, 
mte:&ikm*tlXmft>tL&. 50 (P0 4 )3C l : Eu2*,, Sr2-,Si 3 08-2SrC 



®&m&&mt5ivzixt±nm{km>faiLmz&m<r) 
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1 2 : Eu 2+ i [x, yhXX/z\t*tl?fliaTCDtiM 

(BL-l ) SraPzO? : S n 4+ 

(BL-2) Sr 4 A I14O25 : Eu 2 * 

(BL-3) BaMgA I10O17 : Eu 2 + 

(BL-4) SrGa 2 S 4 : Ce 3+ 

(BL-5) CaGa 2 S4 : Ce 3+ 

(BL-6) (Ba, Sr) (Mg, Mn) Alio 
O17 : Eu 2+ 

(BL-7) (Sr. Ca, Ba, Mg)io (PO 
4) eC 1 2 : Eu 2+ 

(BL-8) BaAhSiOs : Eu 2+ 

(BL-9) SrzPzO? : Eu 2+ 

(BL-10) Sr 5 (POOaCl :Eu 2+ 

(BL-l 1 ) (Sr, Ca, Ba)s (P0 4 )3C 

1 : Eu 2+ 20 
(BL-l 2) BaMg2Alie027 : Eu 2+ 
(BL-l 3) (Ba, Ca) 5 (P0 4 ) aC 1 : E 
u 2 + 

(BL-l 4) BaaMgS i 2 Oe : Eu 2+ 

(BL-l 5) SraMgS i 2 Os : Eu 2+ 

(GL-l) (Ba, Mg) A li 6 0 27 : Eu 2+ , 
Mn 2+ 

(GL-2) Sr 4 A li40 25 : Eu 2+ 

(GL-3) (Sr, Ba) Al 2 Si 2 Oe : Eu 30 

2 + 

(GL-4) (Ba, Mg) 2 S i 0 4 : Eu 2+ 

(GL-5) Y 2 Si0 5 :Ce 3 *, Tb 3 + 

(GL-6) Sr 2 P 2 07-Sr 2 B 2 05 : Eu 2+ 

(GL-7) (Ba, Ca, Mg) 5 (P04)aC 
1 : Eu 2+ 

(GL-8) Sr 2 Si 3 0a-2SrC 1 2 : Eu 2+ 

(GL-9) Zr 2 Si0 4 . MgA I11O19 : Ce 
3+ , Tb 3+ 

(GL-10) Ba 2 Si04:Eu 2+ 40 

(GL-l 1 ) Sr 2 Si0 4 : Eu 2+ 

(GL-l 2) (Ba, Sr ) S i O4 : Eu 2+ 

(GL-l 3) SrGa 2 S 4 : Eu 2+ 

(RL-1) Y 2 0 2 S:Eu 3+ 

(RL-2) YA10a:Eu 3+ 

(RL-3) Ca 2 Y 2 (Si0 4 ) 6 : Eu 3 * 

(RL-4) Li Y9 (S i0 4 ) 6O2 : Eu 3+ 

(RL-5) YV04 : Eu 3+ 

(RL-6) CaS:Eu 3+ 50 
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(RL-7) Gd20 3 :Eu 3+ 

(RL-8) Gd 2 0 2 S : Eu 3+ 

(RL-9) Y (P, V) O4 : Eu 3+ 

(RL-1 0) Mg4Ge0 5 .5F : Mn 4+ 

(RL-1 1 ) Mg4GeOe : Mn 4 + 
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* 4 8%*^bK^?S2 14ml 4>fc&V $ fcfc 5 0 
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■cimsjiu mentis® ( i ) ir i . sgfi^ mm 

46%) . 
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* [0 1 59 ] t'T^UVO. 8 g£&fH*f- 1^2 0*1 
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#8) (2) £0. 7g#t (IR$45%) . 
[0161] NMRfcitfVXJV*? h/l/fcj: 9. 

ftg* ( 2 ) x'bhzt znmuz. 

[0162] 
[ft3 5] 



HjC CH, 
HaC CH, 



Cu 



H 3 C CH 3 HjC CHa 



KaCO, 

H|C CH, H,C CH 3 
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H,C CH, H,C CHj 




(KH) 

(1-1) CH, 



[0163]^««|l-3 ( 5 - 9 ) ® 

2, 5-^ynt^hoKyHfyi 2g, &8)6g£8 
0 m 1 COs^f-rt^JvkkTS 2B^ 1 2 0 30 

h7h Ho77yt»Sx^t*SrJDi.T*«lS-a 

aiu m^^^Mx^m-^tz. mmmtx 

frt,x.?;->l'X'?m&Z J £6g<?>4, 4' -y/nt 
-2, 2' -^hnt'7i-/^#ft (IR$7 0 
%) . 

[0 1 64] 4, 4' 2' -f-ha 

b'7x-;l/4gtiatSK2 0m 1 Zfm Vtz 5 0 m 1 <0 
x?/-/WS*8K. XXA. Igt&tizMz.X^-o 40 

RjSft£3o#M«i5S2-£*:f£. **iab»t\ i 

0 X*IMfc*- b 'J ^A^&T+ft t£ . BHRxf-A* 

$&£®£LT*^x?/wPTS$£,P B $-£3g 
<04, 4' -i/7at-2, 2' -y'7S/h'7x-^ 
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[0165] BmS. SBBHIWrrc. 4 . 4 ' -^V 
at- 2. 2' -> ? T5/t'7x^Sr2g, 3-H<^ 



lOg. i2g, ^gt*'J-7A6. 4g£i&!m 
U 2 0 0t:-Cl 2B*fgMSJS#U:. *ct>& x RlEiS 

T'BgnflU ( 5 A- 1 ) £ 1 . 9 g#fc <JR$ 

51%) . 

[0166] mm. gmwm%Tx\ w»v9^a 

0. 08gtMi-tert-/f/m7^yO. 3 
m 1 £BbMfj^>-3 0m 1 fciSJBU:. ft£ 
%(5A-1) £lg, -ffc^d-l) £1. Og. 
fMI">A-tert-7KyK0. 4g£3fc!jnU 

1 2ovx'4msm&®&uz. z<wk. zcmmtz, -r 

x**-CW»ftU S^k^ (5-9) £0. 8g 
#/c (JR$61%) . 
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[01 69] £&0»l-4 fc^fel (5-21 ) <7)-£l£ 
1 - 3fcfcWC x -fb^ife ( 1 - 1 ) £ 3>-*1r)V 

it-S® (5-2 1) ^«£«ES*L*:&ti. 

7 Will. BKx^THttftL, 

(5-21) £0. 8g*#fc. 
[017 0] NMRfcilX^X;^? WWCi 1 ). 

(5-2\) Xbh^tZmULK. Bt£»il7 5~ 
lH'Cti-ytc. 30 

[oi 7i]Hi&0(2 ii/;hD/ps*7-by^Sf 

No. 2-1 — 2-18C0f^S 

<^t«e Lm?<7)ttm> mm t tx i o o mm x i o o 

mmX 1 . 1 mmffitf'yXgMhiZ I TO (A V'J^L, 
f-y**i^K) £1 5 0nmj£|gU:S« (NHf 
^XttSNA-4 5) t^^--y^£tl-?fcm. £ 
co I T O^HjJ5fl|^|g(-^3HjBa§s«^>f yro 

[0172] znwttzmm:. -fiw&Mzmmmw 40 

m— MTDATXA2 0 0m g£AfU S'JCD 

* u y^ymmm^-- h txMM&to < i ) £ 2 0 

J<V**7n4 v (BC) £2 00mgAiU 
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